Specific amino acids of the glycosyltransferase LpsA direct the addition of glucose or galactose to the terminal inner core heptose of Haemophilus influenzae lipopolysaccharide via alternative linkages.
Lipopolysaccharide is the major glycolipid of the cell wall of the bacterium Haemophilus influenzae, a Gram-negative commensal and pathogen of humans. Lipopolysaccharide is both a virulence determinant and a target for host immune responses. Glycosyltransferases have high donor and acceptor substrate specificities that are generally limited to catalysis of one unique glycosidic linkage. The H. influenzae glycosyltransferase LpsA is responsible for the addition of a hexose to the distal heptose of the inner core of the lipopolysaccharide molecule and belongs to the glycosyltransferase family 25. The hexose added can be either glucose or galactose and linkage to the heptose can be either beta1-2 or beta1-3. Each H. influenzae strain uniquely produces only one of the four possible combinations of linked sugar in its lipopolysaccharide. We show that, in any given strain, a specific allelic variant of LpsA directs the anomeric linkage and the added hexose, glucose, or galactose. Site-directed mutagenesis of a single key amino acid at position 151 changed the hexose added in vivo from glucose to galactose or vice versa. By constructing chimeric lpsA gene sequences, it was shown that the 3' end of the gene directs the anomeric linkage (beta1-2 or beta1-3) of the added hexose. The lpsA gene is the first known example where interstrain variation in lipopolysaccharide core structure is directed by the specific sequence of a genetic locus encoding enzymes directing one of four alternative possible sugar additions from the inner core.